Crop production compartment
The total nutrient input (Ic Total ) of the crop production compartment per region was calculated as Ic By-products plant food processing, i
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Where  Ic fertilizer is the input via single and compound fertilizers, according to the China Agricultural
Yearbook (see Table S1 ).
 Ic Irrigation is the input via irrigation and flooding. Although there are large spatial differences in irrigation and flooding (mainly paddy rice fields), we assumed a mean input of 5 kg N ha -1 yr -1 and 0.23 kg P ha -1 yr -1 for all regions (Lu et al., 1996; Yang and Sun, 2008) , because accurate regional data is missing.
 Ic Deposition is the input via atmospheric deposition, which differed between regions (range 7-45 kg N ha -1 yr -1 in the period [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] , with highest values in North China Plain. The area-weighted deposition was 23 kg ha -1 yr -1 (Song, 2008) . Inputs of P via atmospheric deposition were assumed to be negligible.
 Ic BNF is the input of N via biological N 2 fixation. This included N from leguminous crops (symbiotic fixation) and soil bacteria (non-symbiotic N 2 fixation), for which we use mean estimates of 84 and 19 kg N ha -1 , respectively (Lu et al., 1996) .
 Ic Seed is the input via seed, and was derived from data about crop area, seed rate per hectare and N content of seed (ECATEH, 1983; Lu and Shi, 1982; MOA, 2006) . It ranged from 1 to 8 kg N ha -1 and 0.01-1.24 kg P ha -1 .
 Ic manure is the input via animal manure. It was calculated from the number of animals per category, the N excretion per animal category corrected for N emissions to air during housing and manure storage, and the partitioning of the manure excreta to soil (see Table   S5 ). The partitioning coefficients were derived from the results of the field surveys.
 Ic wastes is the input via human wastes (manure). Amounts of N and P in human wastes were calculated from mean N and P excretion rates and the partitioning of excreta to soil.
The latter was estimated at 8 and 53% in urban and rural households, respectively (Lu et al., 2008; Wei et al., 2008) .
 Ic By-products plant food processing is the N and P input via residues from the food processing sector (cakes and meals), which were calculated from the N and P yield and partitioning of main production and partitioning of foodstuff (see Tables S1 and S2 ). where  Oc Main product is the nutrient output of main product from 18 crop types. The main harvest products are partitioned over foodstuff, feed and non-food (Table S3 ). Mean N and P contents of main products are shown in Table S2 .
 Oc Residues is the output via crop residues. Residues are partitioned over left in the field, fodder, burned, and lost (Table S2) .
 Oc Grass is the output via harvested grass from managed grassland. The average dry matter yield was 3500 kg ha -1 , the average N and P content of the grass was 2.1 % and 0.3% (CAAS, 2009; Wang, 1992) .
 Oc NH3 emission represents the N loss via NH 3 volatilization from applied fertilizers and manures. Mean emission factors were set at 25% of applied N for both chemical fertilizer and manure, based on (Bouwman et al., 2002a; Bouwman et al., 2002b; Cai et al., 2002) .
 Oc N2O emission is the N loss via N 2 O emissions from applied fertilizers and animal manure. The mean emission factor was set at 0.86% for N fertilizer (Zhang, 2009 ) and at 1% for manure, wastes and residues, according to IPCC (Eggleston et al., 2006) .
 Oc Surface runoff represents the N and P losses via surface runoff (overland flow).
Important factors controlling surface runoff are slope, soil texture, land use, rainfall (intensity) and soil depth. Surface runoff was calculated by using the methodology of Velthof et al.,(2009) , in which surface runoff is calculated from the total N and P inputs, a maximal surface runoff fraction (SRF max ), and a set of reduction factors for land use (flu), precipitation (fp), soil depth (frc), soil type (fs); Oc Surface runoff = N,P application * SRF max * flu * minimum of (fp, frc, fs). The estimated mean surface runoff in provinces ranged from 0.4-27% of the total N application, and was on average 17%.
 Oc erosion is the nutrient loss via erosion. Factors controlling erosion are roughly similar to the factors controlling surface runoff; however runoff refers to loss of input N and P, while erosion here refers to loss of soil N and P only. The N and P losses via erosion were calculated from the total N and P contents in topsoil (N,P topsoil ) a maximal erosion fraction (EF max ) and a set of reduction factors: Oc erosion = N,P topsoil * EF erosion, max * fp * minimum of (flu, frc ,fs). The erosion loss in provinces ranged from 0.1-3.4% of the total N and P contents in the top soil soil, and was on average 1.2%. There is a good agreement between the estimated soil erosion calculated by NUFER (on average 1.2%) and the soil erosion calculated by Universal Soil Loss Equation on average 1.4% (Liu, 2008; Wischmeier, 1984) . Almost 40 percent of China's land area is threatened by soil erosion processes caused by water and wind (Fu et al., 2005; Lu and Higgitt, 2000; Xu et al., 2009; Zhang et al., 2000) . The total N and P losses via soil erosion in 2000 were estimated at 1.0 Tg and 0.3 Tg, respectively (Yang et al., 2006) . Though significant amounts, much of this soil N and P are not plant available in the short term. Here, we consider only the easily available N and P in the soil, i.e., soil mineral N and easily extractable P of recently applied P, for reasons of having a consistent mass balance approach..  Oc Accumulation is the net storage of N and P in the top soil. There is little information about N sequestration in soils. Some reports suggest that soils are loosing C and N because of increased soil cultivation, while others suggests increases in soil N contents because of the increased crop productivity. Here, we assumed that for N Oc Accumulation in the top soil is 5% of the N surplus corrected for surface runoff, while for P, Oc Accumulation = P surplus -(Oc Surface runoff + Oc erosion + Oc Leaching ).
Animal production compartment
The total nutrient input into the animal production compartment (Ia Total ) was calculated as (in Tg): Where  Ia Main crop products is the input via grain and roots (see Tables S1 and S2 ).
 Ia By-products food processing is the input via by-products of the processing of crop products, such as rice and wheat bran (see Table S3 ).
 Ia Crop residues represents the input via crop residue (Table S2) .
 Ia Grass is the input via grass from natural and managed grasslands. Estimated average dry matter yield of managed grassland is 3500 kg ha -1 that of natural grassland 890 kg ha -1 , while the mean N and P contents were estimated at 2.1 and 0,3%, respectively (CAAS, 2009; Wang, 1992) .
 Ia Animal by-product is the input via animal bones and other animal by-products of food processing. Nitrogen in the by-products was calculated from the animal number, the average live weight of the animals, the average partitioning of bones and other parts, and the N and P contents in bone and other parts (Table S5) . About 30-50% of animal bone and by-products is used as feed.
 Ia Kitchen residue is the input via kitchen residue. On average 5% and 100% of the kitchen residues in urban and rural households, respectively, is used for animal feeding (Lu et al., 2008; Wei et al., 2008) . where  Oa meat , Oa Egg , Oa Millk , Oa Fish , Oa Bone and Oa By-product are the outputs via meat, egg, milk, fish, bone and by-product and were calculated from the animal numbers, animal live weight, the partitioning of meat, bones and by-products from an animal body, and the N and P contents in meat, bone and by-products (Table S5) .
 Oa Manure is the nutrient output via animal excretion, which was calculated from the number of animals and the N and P excretion per animal category (Table S4) 
Food processing compartment
The nutrient input (If Total ) of the food processing compartment was calculated per region as (in  If Animal product = Oa Meat + Oa Bone + Oa By-product + Oa Egg + Oa Millk + Oa Fish (Table S5) .
 If Import is food import from other regions and was based on statistical data and the nutrient where  Oh Retained in body are the nutrients retained in human body, Oh Excretion are the nutrients in human excreta. Oh Burps and farts are the nutrients losses by burps and farts, Oh Scurf, nail, hair are the nutrients losses by scurf, nail, hair. On average 2% of the N in food consumed is retained in body mass, 3% is lost via hair, nails and scurf, 7% escapes as burps and farts, and 88% is in excreta (Wei et al., 2008) .
 Oh Gaseous losses from excreta, i , Oh Excretion to water, i and Oh Excreta to land, I are the nutrients in human excreta that losses to atmosphere, waters and return to cropland as manure. In urban areas, 8% of the N in excreta is returned to land (night soil), 68% ends up in surface waters and 24% is emitted to the atmosphere. In rural areas, 53% of the N in excreta is returned to land (night soil), 23% ends up in surface waters and 24% is emitted to the atmosphere (Wei et al., 2008) .
 Oh Kitchen residue are kitchen residues. Based on extensive field surveys, it was estimated that on average 95% of the available plant food was consumed by households at home.
For food consumed in restaurants, the percentage consumed was 82%. The remainder was considered to be kitchen residues. Similarly, at home 90% of the available animal
food was consumed and 10% ended up as kitchen residue, while in restaurants a mean of 79% of the available animal food was consumed and 21% ended up as kitchen residue (Lu et al., 2008; Wei et al., 2008) .
 Oh Kitchen residue to feed , Oh Kitchen residue to water and Oh Kitchen residue to land fill are kitchen residues that end up in animal feed, surface waters and land fills, respectively. For urban areas, this partitioning is as follows: 5, 45 and 50%. In rural areas, 100% ends up in animal feed (Wei et al., 2008) . (Lu and Shi, 1982; MOA, 2006) . b): (NATESC, 1999a; NATESC, 1999b) . c): (Gao et al., 2002) and unpublished survey data. *): no data. **): ashes remain in field. 
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